The objective of the present study was to evaluate the pattern of adverse drug reactions (ADRs) occurring in cancer patients treated with chemotherapy in tertiary care hospitals in Bangladesh. A prospective hospital based study over a period of six month was carried out in the Department of oncology, Bangabandhu Sheikh Mujib Medical University and Dhaka Medical College Hospital. The data were subjected to descriptive analysis. A total of 50 patients having ADRs due to cancer chemotherapy were randomly selected. Adverse drug reactions were mostly occurred in the age group between 41-50 years (26%). Considering socio-economic status of cancer patients married persons (82%) have significantly higher risk than unmarried (18%). Prevalence of breast cancer (20%), cervical cancer (14%) and leukemia (16%) were higher and they were treated mostly by adjuvant chemotherapy (46%) and secondly by chemotherapy (38%) alone. In most cases ADRs were developed in patients receiving alkylating agents (40%) and antimetabolites (40%) as anticancer therapy. The five certain ADRs observed in the current study were nausea, stomatitis, alopecia, myelosuppression and increased ESR level in both male and female patients. Moreover, hematological system was affected severely by alkylating agents and antimetabolites. Similar studies covering more patients from different regions are needed to validate our findings.
INTRODUCTION
Adverse drug reactions (ADRs) constitute a major clinical problem in terms of human suffering and increased healthcare costs. 1 An adverse drug reaction (ADR) is any undesirable effect of a drug beyond its anticipated therapeutic effects occurring during clinical use. World Health Organization (WHO) defines an ADR as "any response to a drug which is noxious, unintended and occurs at doses used in man for prophylaxis, diagnosis or therapy". A study demonstrated that adverse drug events extended the hospital stay by nearly two days and increased the cost of hospitalization by about $ 2000. 3 It has been found that the total cost of the drug related morbidity and mortality exceeds the cost of medications themselves. 4 The practice of cancer medicine has changed dramatically in the past four decades, as curative treatments have been identified for a number of previously fatal malignancies such as testicular cancer, lymphomas, and leukemia. Chemotherapy is employed as part of a multimodal approach to the treatment of many tumors. 5 The acute effects of frequent administration of antineoplastic drugs include nausea and vomiting, often via a central mechanism, and sometimes extremely severe. Many of the adverse effects of antineoplastics are an extension of their therapeutic action, which is not selective for malignant cells but affects all rapidly dividing cells. 6 Common adverse drug reactions (ADRs) due to cancer chemotherapy are alopecia, nausea and vomiting, myelosuppression, haemorrhagic cystitis, mucositis, increased toxicity with impaired renal function, cardiac toxicity, hot flushes, electrolyte imbalance, deep vein thrombosis etc. 7 A recent study from a South Indian tertiary care teaching hospital has reported antineoplastic agents as the common class of drugs causing the ADRs accounting for a total of 21.8% of the reported ADRs. 8 Compromising dose intensity of drug or by delaying the doses ADRs can be minimized. But the dosage regimen and method of administration of some anticancer drugs can greatly affect their efficacy and toxicity. 9 The commonly used anticancer drugs in Bangladesh are alkylating agents, cytotoxic antibiotics, antimetabolites, vinca alkaloids, etoposide and several other antineoplastic drugs. 10 The safety profile of cancer chemotherapy is not available in Bangladesh. So the objective of the present study was carried out to evaluate the pattern of adverse drug reactions (ADRs) occurring in cancer patients treated with chemotherapy in tertiary care hospitals in Bangladesh.
MATERIALS AND METHODS
The study was carried out in the department of oncology, Bangabandhu Sheikh Mujib Medical University (BSMMU) & Dhaka Medical College Hospital (DMCH). The duration of the study was six months ( August 15, 2007 to February 20, 2008 ) and done by prospective manner.
Inclusion and exclusion criteria. All the patients who underwent chemotherapy at the oncology department of BSMMU and DMCH during the study period were studied. Any patient who developed at least one ADR during the treatment period was included and ADRs were screened according to WHO guidelines.
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Operational modality. Hospitalized patients treated with chemotherapy in BSMMU & DMCH were studied prospectively. Patients who have suffered from ADRs before and after (within one month) stating chemotherapy were identified by the first author and reconfirmed by the corresponding author during their hospital stay. Only certain and probable ADRs (based on WHO causality definitions) were included in the study. 11 The study protocol was approved by the institutional ethical review Board before starting the study. The socioeconomical, biophysical, clinical and treatment data were collected from the inpatient case records using a specially designed data collection form which include age, gender, education level, occupation, smoking habit, completed diagnoses, comorbid factors, hematological changes (hemoglobin, ESR level), serum creatinine, duration of hospital stay and the outcome. Data collected on adverse drug reactions included drugs received, nature of ADR, drugs implicated, signs and symptoms of extravasations, in accordance with the data collection form. Collected data were analyzed by SPSS for descriptive statistics.
RESULTS AND DISCUSSION
Among the 50 patients, 24 male (48%) and 26 (52%) female patients had suffered from ADRs within one month after receiving cancer chemotherapy. According to the causality assessment, 5 ADRs were classified as 'certain' and 12 as 'probable' associations with the drug. The prevalence of adverse drug reactions mostly occurred in the age group between 41-50 years (26%) and in female patients (52%) compared to male patients (48%). The male-to-female ratio was 1: 1.1. (Figure  1) Socio-economic status. From Table 1 , it was found that married (82%) persons are more susceptible to cancer than unmarried (18%). Among the study population, (64%) are living in rural area and 32% are businessman. This study also shows that illiterate persons (32%) have higher risk for developing ADRs than the educated. Biophysical characteristics. Among the biophysical characteristics the most significant changes that occur in the patients average BMI level before (21.46 kg/m²) and after (18.56 kg/m²) chemotherapy and shown in Table 2 . BMI level decreased by 13.52% after chemotherapy has started. Cancers and Treatment. The prevalence rate of different types of cancer that have been encountered in this study. It has been found that patients are mostly affected by breast cancer (20%), leukemia (16%) and cervical cancer (14%) (Figure 2 ).
Among different kinds of anticancer therapy highest percentage of peoples (46%) were found to be treated with adjuvant chemotherapy. The suspected anticancer drugs that cause ADRs are presented in Figure 3 which shows antimetabolites (40%) and alkylating agents (40%) are mostly responsible for adverse effect. 16% people were treated with platinum.
Adverse Drug Reactions. Among the five certain ADRs, most of the patients (52%) have risk for severe vomiting during chemotherapy (Figure 4) . Stomatitis (20%) is one of the common ADRs during cancer chemotherapy. Myelosuppression is another certain ADR observed in the current study and a higher percentage of people (16%) suffering from bleeding during chemotherapy. Alopecia is a very certain ADRs during chemotherapy and 29 people (58%) were found to have alopecia after giving The findings of the current study are similar to another study conducted by Blacker et al in 1993 where adverse drug reactions are known to occur commonly in female population than the males. 12 The reasons for the increased incidence of ADRs in female may be due to the different stages like puberty, pregnancy etc. During these periods an alteration occurred in the pharmacokinetics of the drugs. 13 Among the biophysical characteristics a decreased BMI (Body Mass Index) was observed. When age group is taken into consideration then Anaemia due to chemotherapy can be managed by antianaemics and blood transfusion. More than 80% of patients receiving chemotherapy experience these side effects in the present study. The most common mechanism of chemotherapy induced nausea and vomiting may be by activation of CTZ (Chemoreceptor trigger zone). The use of newer antiemetics agents significantly decreased the incidence of nausea and vomiting though they have failed to prevent this completely. In the current study, in majority of the cases the dose of anti-emetic was increased in order to manage this ADR. Since vomiting is a common problem associated with cancer chemotherapy, strategies should be made to prevent and manage the vomiting in patients undergoing cancer chemotherapy. 
CONCLUSION
Chemotherapeutic drugs have a narrow therapeutic index and the dosage needed to achieve a therapeutic response usually proves toxic to the body's rapidly proliferating cells. However, early detection of drug toxicity helps to modify the doses or the drug regimen to minimize toxic effects. The duration of the study was only for six months, a major limitation of the study. The number of patients developing the ADRs was also less. So, similar studies covering more patients from different regions are needed to validate the findings of this study. 
